Objective: Early mobility in mechanically ventilated patients is safe, feasible, and may improve functional outcomes. We sought to determine the prevalence and character of mobility for ICU patients with acute respiratory failure in U.S. ICUs. Design: Two-day cross-sectional point prevalence study. Setting: Forty-two ICUs across 17 Acute Respiratory Distress Syndrome Network hospitals. Patients: Adult patients (≥ 18 yr old) with acute respiratory failure requiring mechanical ventilation. Interventions: We defined therapist-provided mobility as the proportion of patient-days with any physical or occupational therapy-provided mobility event. Hierarchical regression models were used to identify predictors of out-of-bed mobility. Measurements and Main Results: Hospitals contributed 770 patient-days of data. Patients received mechanical ventilation on 73% of the patient-days mostly (n = 432; 56%) ventilated via an endotracheal tube. The prevalence of physical therapy/occupational therapy-provided mobility was 32% (247/770), with a significantly higher proportion of nonmechanically ventilated patients receiving physical therapy/ occupational therapy (48% vs 26%; p ≤ 0.001). Patients on mechanical ventilation achieved out-of-bed mobility on 16% (n = 90) of the total patient-days. Physical therapy/occupational therapy involvement in mobility events was strongly associated with progression to out-of-bed mobility (odds ratio, 29.1; CI, 15.1-56.3; p ≤ 0.001). Presence of an endotracheal tube and delirium were negatively associated with out-of-bed mobility.
A cute respiratory failure survivors experience longterm morbidity after critical illness (1) (2) (3) . Physical functional impairments reduce overall health-related quality of life for survivors increasing healthcare utilization and unemployment (1, 4, 5) . Early physical and occupational therapy (PT/OT) for respiratory failure patients improves functional outcomes at hospital discharge (6) (7) (8) (9) (10) .
PT/OT utilization in the ICU remains low. One-day point prevalence studies in Germany and Australia/New Zealand report most patients on mechanical ventilation (MV) do not receive out-of-bed mobility in the ICU. Across 116 German hospitals, ICU administrators reported only 8% of ventilated patients received out-of-bed mobility (11) and across 38 Australian/New Zealand ICUs, only 3% achieved sitting at the edge of the bed with none standing, transferring to chair or walking (12) .
Across the United States, the prevalence of ICU mobility, as part of routine clinical care, remains unknown. As the literature supporting mobility expands, estimates of current clinical practice are necessary to inform implementation efforts. Our aim was to report the prevalence of PT/OT-provided mobility in respiratory failure patients, define the type and frequency of ICU mobility and identify factors associated with mobility progression.
METHODS
We performed a 2-day cross-sectional point prevalence study across acute respiratory distress syndrome (ARDS) Network (ARDSNet) hospitals. Hospitals were invited to participate in the two study dates, 3 weeks apart (Wednesday, January 15, 2014, and Tuesday, February 4, 2014); participation was voluntary. Each ARDSNet site contributed data from at least one hospital. In total, 17 (39%) of 44 hospitals participated, with two hospitals completing estimates outside of the prespecified study dates. Each site obtained institutional review board approval with waiver of consent for the observational study.
Patient Selection
We included adult (≥ 18 yr old) patients diagnosed with acute respiratory failure (requiring > 48 hr of MV) at any point during their ICU stay physically located in the ICU at noon. MV was defined as any ventilation via an endotracheal tube (ETT), tracheostomy tube, or noninvasive positive pressure ventilation. Since we aimed to capture any patient who would have met criteria for early mobility in earlier trials (9) , ongoing MV use was not required for eligibility.
Mobility Events
A therapist-provided mobility event was defined as receipt of at least one PT/OT-provided event on a study day. Mobility events not performed by a therapist were also recorded such that we ascertained any mobility event performed on a patient with respiratory failure on either study date. Events were reported by PT/OT and/or nursing using bedside realtime event recording on custom-made case report forms. Events were subsequently confirmed verbally between study coordinators and the bedside nurse and categorized using a published hierarchical ICU mobility scale (13) . Standardized forms allowed for free text of any activities performed outside of the standardized mobility scale. Study coordinators received training on the activity case report forms prior to the study date. Mobility events performed by multiple providers (e.g., PT/OT and bedside nursing) were reported on a single form. Out-of-bed mobility was defined as sitting at the edge of the bed, standing, standing and moving to chair, marching in place, or walking. Adverse outcomes that occurred during a mobility session were coded using international consensus adverse outcome guidelines (14) .
Patient Demographics/Clinical Characteristics
Trained abstractors abstracted physiologic data from the medical record with values reported as that closest to 8 am on the study date. Study coordinators interviewed bedside nurses to obtain reasons mobility did not occur and invasive catheter data. Potential medical exclusions were defined using published ICU mobility safety guidelines (15) .
ICU Characteristics
Administrators for participating ICUs were contacted after study completion to participate in a survey regarding ICU characteristics. Medical directors (n = 25) and nurse managers (n = 15) participated with at least one hospital administrator from each of the 17 hospitals contributing data.
Statistical Analysis
The prevalence of therapist-provided mobility was estimated as the proportion of patient-days with any therapistprovided mobility event during the two study days. Patients contributing data to both study dates were included in the prevalence estimates and logistic regression models, given the large time interval between events. Hierarchical multivariable logistic regression models with random effects for ICU site were used to evaluate predictors of therapist-provided therapy and out-of-bed mobility. Predictors of interest based on steering committee expert consensus included: MV, vasoactive agent use, coma (Richmond Agitation Sedation Score [RASS] of -4 or -5), agitation (RASS, ≥ 2), intravascular catheter location, sedative infusion use, weight, and delirium (Confusion Assessment Method-ICU [CAM-ICU] positive/negative). Missing CAM-ICU status was categorized as CAM-ICU unable to assess and included as a unique category. All statistical analyses were completed using SAS software (SAS Corporation, Cary, NC).
RESULTS

ICU Characteristics
A total of 42 ICUs from 17 hospitals participated. Most ICUs were medical (51%), trauma (12%), or mixed medical/surgical (9%) ICUs. ICUs averaged 23 beds in the unit (sd, 7) with six ICUs (sd, 3) in the hospital. Most hospitals reported physicianinitiated mobility (73%) and more than half (53%) reported use of a mobility protocol.
Patient Baseline Characteristics
A total of 744 unique patients contributed 770 patient-days of data after exclusion of 17 patients (2.1%) who were ineligible due to ICU discharge prior to noon (Fig. S1 , Supplemental Digital Content 1, http://links.lww.com/CCM/C222; legend, Supplemental Digital Content 3, http://links.lww.com/CCM/ C224). Twenty-six patients (4%) were in the ICU on both study dates. Patients were mostly middle aged (mean age, 56 yr; sd, 16), men (60%), and most were ambulatory (80%) and independent with activities of daily living (78%) prior to admission. Most (62%) received care in a medical ICU ( Table 1) .
Study Day Characteristics
Patients received MV, via an ETT (ETT: n = 432, 56%; tracheostomy: n = 81, 10%) or noninvasively (n = 47, 6%) on 72% (n = 566) of the patient-days with a mean Fio 2 of 0.43 (sd, 0.14) and positive end-expiratory pressure (PEEP) of 7 (sd, 3) cm H 2 O. On 6% (n = 48) of the patient-days, patients were receiving more than 60% Fio 2 , and on 7% (n = 56) of the patient-days, they received more than 10 cm H 2 O of PEEP. Patients received more than 60% Fio 2 and more than 10 PEEP on 3% (n = 21) of the patient-days. Patients were on an infusion of a vasoactive medications on 21% of the (n = 174) patient-days and received hemodialysis on 15% Hemodialysis, n (%) 112 (15) 96 (18) 16 (8) 0.001
Type of hemodialysis, n (%) Continuous 63 (8) 55 (10) 8 (4) 0.003
Intermittent 49 (7) 41 (8) 8 (4) RASS, median (IQR) 0 (-2 to 0) -1 (-3 to 0) 0 (-1 to 0) < 0.001 (4) 28 (5) 3 (1) . Sedative infusions were used on 37% of the patient-days (n = 294) with most patients receiving propofol infusion (propofol: 21%, n = 163; benzodiazepines: 9%, n = 68; dexmedetomidine: 8%, n = 63). The median RASS score was 0 (interquartile range [IQR], -2 to 0), with 15% (n = 97) of patient-days spent in a "coma" (i.e., RASS -4 or -5). Median RASS scores differed significantly between mechanically (median, -1; IQR, -3 to 0) and nonmechanically ventilated (median, 0; IQR, -1 to 0) patients (p < 0.001). Delirium was present on 22% (n = 113) of the patient-days although 281 patient-days (36%) had no CAM-ICU assessment documented ( Table 2) . A potential safety exclusion was documented on 15% of the patient-days (n = 112) and more frequently reported in mechanically ventilated patients (18% mechanically ventilated vs 6% nonmechanically ventilated; p ≤ 0.001). The most commonly reported exclusions were medical instability (21%), coma (12%), and weakness (11%) (Fig. 1) .
Therapist-Provided Mobility
Patients were treated by PT/OT on 247 patient-days for an overall prevalence of therapist-provided ICU mobility of 32% (247/770). Nonmechanically ventilated patients were significantly more likely to receive PT/OT than mechanically ventilated patients (48% vs 26%; p < 0.001). 
All Mobility Events
Patients received mobility events from any provider type on 65% (n = 501) of the total 770 patient-days. Most events were provided by nursing (68%) with most activity sessions involving one provider (44%). Two care providers were involved in 15% (n = 118) of sessions, whereas few sessions (n = 47; 6%) involved more than two providers. Providers involved in activity sessions included: physical, occupational, respiratory and speech therapists or technicians, nurses, physicians, hospital assistants, advanced care providers, and patient family. Activity delivered in the absence of PT/OT was of lower intensity (p < 0.001 compared with PT/OT-delivered activity) with 21% (n = 43/247) of patients achieving out-of-bed mobility without PT/OT involvement. Most mobility events for patients on MV (208/336; 62%) consisted of passive activities (range of motion or passively moved to chair). Mechanically ventilated patients usually participated in a single session/day (median, 1; IQR, 0-2). Nonmechanically ventilated patients received mobility on 80% (n = 168) of the patient-days, with a median one session per day (IQR, 1-2). Significantly more mobility sessions occurred in nonmechanically versus mechanically ventilated patients (p < 0.001).
Out-of-Bed Mobility in Patients on MV
Mechanically ventilated patients achieved out-of-bed mobility on 16% (n = 90) of the patient-days progressing to sitting at the edge of the bed on 6% (n = 31), standing on 2% (n = 13), transferring to chair from standing on 3% (n = 18), marching in place on 1% (n = 5), and walking on 4% (n = 23) of patient-days (Fig.  2) . Nonmechanically ventilated patients were significantly more likely than mechanically ventilated patients to achieve out-of-bed mobility (56% vs 16%; p < 0.001) ( 
Adverse Events
Seven potential safety events occurred in 807 mobility events (0.9%). Potential safety events included new arrhythmias (n = 3), oxygen desaturations (< 85% for > 3 min; n = 2), hypotension (mean arterial pressure, < 55 mm Hg for > 3 min; n = 1) and an endotracheal dislodgement (n = 1). Six (86%) of these events occurred in patients receiving lower level mobility, with four events occurring during range of motion and two during passive chair transfer. The single ETT dislodgement occurred during an in-bed passive range of motion session.
Predictors of ICU Mobility
PT/OT involvement was strongly associated with progression to out-of-bed mobility ( Table 3; adjusted odds Among patients receiving MV via an ETT, PT/OT involvement remained highly associated with out-of-bed mobility (Table 4 ; adjusted OR, 138.4; 95% CI, 29.8-643.5; p < 0.001). Presence of delirium or coma remained negatively associated with out-of-bed mobility (delirium present: adjusted OR, 0.13, 95% CI, 0.02-0.75; coma adjusted: OR, 0.05, 95% CI, 0.01-0.40; p = 0.02).
Hospital-Level Variance
There was significant variation in clinical practice between participating hospitals. PT/OT participation in mobility varied with a minimum participation of 7% (n = 3/45) to a maximum of 74% (n = 31/42) in some study hospitals (p = 0.03). Achievement of out-of-bed mobility for mechanically ventilated patients varied between 4% (n = 2/45) and 67% (n = 26/39) between study hospitals (p = 0.04). Significant between-hospital differences remained after adjustment for patient demographics with betweenhospital differences accounting for 66% (se, 0.31) of the overall model variance. 
DISCUSSION
These data represent the first U.S. estimates of mobility in routine clinical practice for respiratory failure patients. Patients with respiratory failure received therapist-provided mobility on 32% of patient-days. Out-of-bed mobility was delivered on a minority of patient-days to mechanically ventilated patients (16%), with patients rarely progressing to walking (4% of patient-days). PT/OT involvement was strongly associated with mobility progression, whereas MV via an ETT and delirium were negatively associated.
Our prevalence estimates of ICU mobility are similar to prior estimates from Germany and Australia/New Zealand (11, 12) . Unlike the prior studies, we included two prevalence dates on different weekdays to account for daily variation in rehabilitation care to better estimate prevalence. Additionally, we captured actual rather than reported mobility. Despite reducing the chance of misclassification with two separate study dates, our estimates remained low. Our estimates were comparable to those reported in Germany where only 24% of mechanically ventilated patients received mobility with 8% mobilizing out of bed (11) and Australia/New Zealand where no (0/391) patients on MV sat out of bed, stood or ambulated (12) .
The low levels of mobility observed highlight discrepancies between reported and actual delivery in clinical practice. Survey of ICU administrators across Michigan reported ICU mobility use in 39% of their mechanically ventilated patients with 10% achieving ambulatory status upon ICU discharge (16) . Similarly, survey of nurse managers across Washington state reported 47% of mechanically ventilated patients received out-of-bed mobility (17) . Our results suggest that reported and actual delivery of mobility may differ substantially and further studies are needed to understand reasons for this discordance. Presence of PT/OT involvement was strongly associated with mobility in our cohort. Quality improvement studies suggest dedicated ICU therapists enhance access to mobility (11, (18) (19) (20) .
Stepwise progression through a therapy-driven ICU mobility protocol resulted in increased mobility uptake with length of stay and mortality reductions in a cohort of respiratory failure patients (7, 8) . Randomized early involvement of PT/OT for mechanically ventilated patients improved functional independence at discharge (9, 21) . Our findings support earlier evidence suggesting therapist involvement may increase mobility progression.
Although PT/OT involvement was strongly associated with out-of-bed activity, it was not required. Nursing providers provided most of the activity events in our cohort either alone or in conjunction with PT/OT and patients achieved out-of-bed mobility in the absence of PT/OT on 21% of patient-days. Nursing staff may represent an expandable workforce for ICU mobility delivery; however, little is known regarding their potential role in optimal mobility delivery. Similarly, it is not known if the most common activities provided by nurses-passive movement in and out of bed-should be considered as part of "ICU mobility" at all. Furthermore, the large PT/OT association may reflect institutional commitment to mobility rather than staffing. If PT/OT involvement is a surrogate marker of institutional mobility commitment, then increasing PT/OT staffing alone may be insufficient to increase mobility intensity. This disconnect between culture and staffing may explain why prevalence across countries remains low (11, 12) despite institution of highintensity staffing models. Qualitative studies indicate that factors beyond staff including degree of buy-in, perceived workload, and rehabilitation training are important for implementation and sustainability of an ICU rehab program (22) . Studies are needed to better understand the influence of these organizational factors in ICU mobility uptake.
MV via an ETT and delirium were important negative predictors of out-of-bed mobility in our study. Our results support prior notions that MV via an ETT is an important barrier to ICU mobility despite multiple safety studies. Studies report adverse event rates of less than 1% in respiratory failure patients (6, 14, 23). Our adverse event rate was 0.9%; most of the events were minor. The single ETT dislodgment occurred in a patient receiving passive range of motion. Yet, intubation remains a frequently reported reason for mobility avoidance. Data are needed regarding methods for overcoming potential barriers between perceived and actual safety of mobility in intubated patients. Delirium in critically ill patients represents an increasingly recognized predictor of worse outcomes after critical illness (24) . Despite this, many patients in our cohort received no CAM-ICU delirium screening on our study dates. This lack of routine CAM-ICU administration is not unique to our cohort. Across Michigan ICUs, only 31% of ICUs performed routine delirium assessments for mechanically ventilated patients (16) . Report of delirium assessment as part of standard practice was predictive of report of higher level activity (OR, 15.6 vs 4.5; p = 0.006 delirium vs no delirium assessment) in the Michigan cohort (16) . Similarly, in our cohort, patients who underwent screening were frequently delirious, and delirium was predictive of failure to achieve higher mobility levels. While early mobility is associated with reductions in delirium duration (9) , there is little data guiding mobilization practices specifically in delirious patients.
Predictably, we found significant between-hospital variation around mobility utilization. Studies identify site as a significant predictor of ICU mobility (23, 25) . Between-hospital variation explained 66% of our overall cohort variance after adjustment for patient factors. Hospitals that provided outof-bed mobility often did so in patients with greater severity of illness or organ dysfunction. This suggests that local care practices exert substantial effects on the overall uptake of ICU mobility. A number of studies support the need for broad multidisciplinary, ICU culture change for acceptance of ICU mobility (9, 22, 26, 27) . Utilization of high-performing hospitals as a care model for ICU mobility delivery may serve to increase access broadly while use of ICU mobility quality initiatives may enhance local uptake.
There are several potential limitations to our study. First, mobility assessments were unblinded potentially leading to greater mobility delivery. Efforts were made to limit knowledge of the study and the relatively low observed prevalence makes it unlikely that single day escalation of mobility efforts biased the overall estimates. Second, participation was voluntary and limited to ARDSNet hospitals reflecting sites with larger clinical and research infrastructure and/or targeted interest in mobility potentially limiting the generalizability of our results. Third, restriction of study dates to weekdays rather than weekends may lead to overestimation of ICU activity as activities generally occur less frequently on weekends. Finally, despite our attempts to exclude patients with potential contraindications to mobility, we were unable to reliably exclude them due to inconsistent charting. Contraindications varied throughout the study date, changing mobility eligibility over time, and potential contraindications conflicted across centers depending on institutional mobility comfort level. It is possible that our estimates underestimate the true prevalence of ICU mobility in medically eligible patients.
CONCLUSIONS
In a cohort of hospitals caring for acute respiratory failure patients, PT/OT-provided mobility occurred infrequently. PT/OT involvement in ICU mobility was strongly predictive of out-of-bed mobility for patients on MV. MV via an ETT and presence of delirium were negatively associated with outof-bed mobility. There was significant variability around ICU mobility delivery between hospitals.
